
US010128559B2 

( 12 ) United States Patent 
Hamm et al . 

( 10 ) Patent No . : US 10 , 128 , 559 B2 
( 45 ) Date of Patent : * Nov . 13 , 2018 

( 54 ) HIGH EFFICIENCY MOUNTING ASSEMBLY 
FOR SATELLITE DISH REFLECTOR 

( 56 ) References Cited 
U . S . PATENT DOCUMENTS 

( 71 ) Applicant : Highlands Diversified Services , Inc . , 
London , KY ( US ) 4 , 584 , 589 A 4 / 1986 Bivins et al . 

4 , 628 , 323 A * 12 / 1986 Crean . . . . . . . . . . . . . . . . . . F16M 11 / 126 
343 / 765 

( Continued ) ( 72 ) Inventors : Michelle Hamm , London , KY ( US ) ; 
Jeff Lester , Paint Lick , KY ( US ) 

FOREIGN PATENT DOCUMENTS ( 73 ) Assignee : Highlands Diversified Services , Inc . , 
London , KY ( US ) DE 

DE 
3530809 Al 3 / 1987 
3709679 Al 10 / 1988 

( Continued ) ( * ) Notice : Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U . S . C . 154 ( b ) by 0 days . 
This patent is subject to a terminal dis 
claimer . 

OTHER PUBLICATIONS 

U . S . Patent and Trademark Office , Office Action in U . S . Appl . No . 
15 / 601 , 463 , dated Jun . 23 , 2017 . 

( Continued ) ( 21 ) Appl . No . : 15 / 601 , 463 
( 22 ) Filed : May 22 , 2017 
( 65 ) Prior Publication Data 

US 2017 / 0256841 A1 Sep . 7 , 2017 

Primary Examiner — Jean B Jeanglaude 
( 74 ) Attorney , Agent , or Firm — Wood Herron & Evans 
LLP 

( 63 ) 
Related U . S . Application Data 

Continuation of application No . 14 / 735 , 840 , filed on 
Jun . 10 , 2015 , now Pat . No . 9 , 660 , 320 . 

( 51 ) Int . CI . 
H01Q 15 / 14 ( 2006 . 01 ) 
H01Q 1 / 12 ( 2006 . 01 ) 

( Continued ) 
( 52 ) U . S . CI . 

CPC . . . . . . . . . . H01Q 1 / 1242 ( 2013 . 01 ) ; F16M 13 / 02 
( 2013 . 01 ) ; H01Q 1 / 125 ( 2013 . 01 ) ; H010 
15 / 14 ( 2013 . 01 ) ; H01Q 19 / 13 ( 2013 . 01 ) 

( 58 ) Field of Classification Search 
CPC . . . . . . . H01Q 1 / 1242 ; H01Q 15 / 14 ; F16M 13 / 02 

( Continued ) 

( 57 ) ABSTRACT 
A reflector dish assembly including a support structure , a 
reflector dish , and a reflector bracket configured for mount 
ing the reflector dish . A support arm supports an electronic 
device and an elbow bracket is configured for coupling with 
an end of the support arm . A seat section of the elbow 
bracket is configured for engaging with the reflector bracket 
for securing the support arm in relation to the reflector dish . 
The reflector bracket includes a seat to receive the elbow 
bracket seat section , with the seat having bosses and support 
tabs spaced linearly from the bosses . The elbow bracket seat 
section includes guide slots configured for sliding over the 
bosses when the seat receives the seat section . The elbow 
bracket seat section includes support slots for receiving the 
support tabs of the reflector bracket seat and securing the 
guide slots with the bosses . 

20 Claims , 15 Drawing Sheets 

1 

You 



US 10 , 128 , 559 B2 
Page 2 

( 51 ) Int . Cl . 
F16M 13 / 02 ( 2006 . 01 ) 
H01Q 19 / 13 ( 2006 . 01 ) 
Field of Classification Search 
USPC . . . . . . . . . . . . . . . 343 / 725 , 765 , 760 , 912 
See application file for complete search history . 

7 , 791 , 553 B2 
RE41 , 816 E 
7 , 961 , 155 B2 
8 , 020 , 824 B2 
8 , 054 , 324 B2 
8 , 260 , 196 B2 
8 , 368 , 611 B2 * 

9 / 2010 Conrad 
10 / 2010 Liu et al . 
6 / 2011 Chen et al . 
9 / 2011 Pan 

11 / 2011 Ishiguro 
9 / 2012 Chen et al . 
2 / 2013 King . . . . . . . . . . . . . . . . . . . . 

( 58 ) 
. . . . . 

H01Q 1 / 125 
343 / 725 

( 56 ) References Cited 
U . S . PATENT DOCUMENTS 

4 , 825 , 223 A * 

4 , 948 , 185 A 
5 , 334 , 990 A * 

8 , 456 , 376 B2 6 / 2013 Yang et al . 
8 , 494 , 444 B2 7 / 2013 Chen et al . 
8 , 698 , 694 B2 4 / 2014 Lee et al . 
8 , 711 , 052 B2 4 / 2014 Lin et al . 
8 , 794 , 578 B2 8 / 2014 Lin et al . 
8 , 797 , 228 B2 8 / 2014 Yang et al . 
9 , 172 , 137 B2 10 / 2015 Lee et al . 
9 , 212 , 647 B2 12 / 2015 Matsushima 
9 , 246 , 217 B2 1 / 2016 Yang et al . 
9 , 337 , 524 B2 5 / 2016 Yang et al . 
9 , 490 , 522 B2 11 / 2016 Yang et al . 
9 , 543 , 658 B2 1 / 2017 Lee et al . 
9 , 660 , 320 B2 5 / 2017 Hamm et al . 

2007 / 0247390 A1 10 / 2007 Lin et al . 
2008 / 0099643 A15 / 2008 Lin 
2010 / 0097288 A14 / 2010 Wen - Chao 
2010 / 0277876 Al 11 / 2010 Yang et al . 
2011 / 0030015 A1 * 2 / 2011 King 

D362 , 443 S 
5 , 646 , 638 A 
D389 , 155 S 
5 , 870 , 059 A * 

. . . . . . . . H01Q 1 / 125 
725 / 68 

D409 , 622 S 
D411 , 999 S 
5 , 929 , 817 A 
5 , 941 , 497 A 
D413 , 603 S 
6 , 124 , 836 A 
D433 , 014 S 
D440 , 962 S 
D441 , 741 S 
D458 , 598 S . 
6 , 731 , 249 B1 
6 , 864 , 855 B1 
6 , 963 , 316 B1 
7 , 030 , 832 B2 
7 , 050 , 012 B2 
7 , 113 , 144 B2 
7 , 164 , 391 B2 
7 , 408 , 526 B2 
7 , 466 , 285 B2 
7 , 532 , 735 B2 * 

4 / 1989 Moore H01Q 1 / 40 
343 / 840 

8 / 1990 Miller 
8 / 1994 Robinson . . . . . . . . . . . . . . . HO1Q 1 / 125 

343 / 840 
9 / 1995 Inoue 
7 / 1997 Winegard et al . 
1 / 1998 Inoue 
2 / 1999 Reynolds . . . . . . . . . . . . HO1Q 1 / 1242 

343 / 760 
5 / 1999 Inoue 
7 / 1999 Inoue 
7 / 1999 Clark 
8 / 1999 Inoue et al . 
9 / 1999 Inoue 
9 / 2000 Rogers 

10 / 2000 Rogers 
4 / 2001 Inoue 
5 / 2001 Inoue 
6 / 2002 Sato 
5 / 2004 Gau et al . 
3 / 2005 Fujita 

11 / 2005 Lin 
4 / 2006 Gau et al . 
5 / 2006 Chen 
9 / 2006 Lin et al . 
1 / 2007 Lin et al . 
8 / 2008 Pan 

12 / 2008 Lin et al . 
5 / 2009 Whitehouse . . . . . . . . . . H04R 1 / 026 

381 / 386 
6 / 2009 Huang et al . 
8 / 2009 Woodward . . . . . . . . . . . HO1Q 1 / 1221 

248 / 237 

2011 / 0193766 AL 
2013 / 0021221 A1 
2016 / 0218413 Al 
2016 / 0312943 Al 
2017 / 0125876 Al 

8 / 2011 Yang et al . 
1 / 2013 Christie 
7 / 2016 Yang et al . 

10 / 2016 Yang 
5 / 2017 Yang et al . 

FOREIGN PATENT DOCUMENTS 
FR 
WO 

2793607 AL 
1998027608 AL 

11 / 2000 
6 / 1998 

OTHER PUBLICATIONS 
International Searching Authority , Search Report for PCT / 
US2016036618 , dated Sep . 6 , 2018 . 7 , 548 , 215 B2 

7 , 576 , 704 B2 * 
* * cited by examiner 



atent Nov . 13 , 2018 Sheet 1 of 15 US 10 , 128 , 559 B2 

DC 

I 

FIG . 1 



atent Nov . 13 , 2018 Sheet 2 of 15 US 10 , 128 , 559 B2 

gr 

* * 

1407 40 
. 

1201 26 

A k16 18 4 

When 

FIG . 2 



U . S . Patent Nov . 13 , 2018 Sheet 3 of 15 US 10 , 128 , 559 B2 

- - - - - - - - - 

5 34100 | 

?® $ @ go 
@ 

?? 4 © 
51 TILT 40 ??O | 

L . 

- 54 

# f www 4f 

# sweat # shar - - - 

- - - - - - - - - - - wwwwwwwwwwwwwwwwwwwwwwwwwww - 

kokostetition 
v 

htt4444 
# 

" " " " " " 

a 

M 

? 

10 

594 - 6359 

. FIG . 3 



atent Nov . 13 , 2018 Sheet 4 of 15 US 10 , 128 , 559 B2 

RE 

100 

68 
100 / 

64 969 , 
we 

FIG . 4 



U . S . Patent Nov . 13 , 2018 Sheet 5 of 15 US 10 , 128 , 559 B2 

100 

- 31 
? 

???????????? 
70R / 

0 ? 3 ? 3 ? 

7446 
6 ?? © ????? 

98 ?? 
?? ?? ? ???? 

FIG . 5 



atent Nov . 13 , 2018 Sheet 6 of 15 US 10 , 128 , 559 B2 

100 
104 

\ 
r ?? 

S 

- 10 3 ? | 

???? ????? 
??? ?? 

FIG . 6 



atent Nov . 13 , 2018 Sheet 7 of 15 US 10 , 128 , 559 B2 

100 
104 y 

6060 
65 

7 Sa 84 

FIG . 7 



U . S . Pate atent Nov . 13 , 2018 Sheet 8 of 15 US 10 , 128 , 559 B2 

100 / 

1041 ti 100 

ff . 
34 - www 32 

S 

. 

67 

1604 al La 66 62 ip 
68 

82 90 69 100 

74 

FIG . 8 



U . S . Patent Nov . 13 , 2018 Sheet 9 of 15 US 10 , 128 , 559 B2 

SORS 

w 

com 

o 

COMIGOS 

S 

PA 
. 

100 

Startseit e Descente 
124 

102 
100 KM 

206 

P190 
74 82 

FIG . 9 



U . S . Patent Nov . 13 , 2018 Sheet 10 of 15 | US 10 , 128 , 559 B2 

FEE 

\ 114 34 1 
110 

100 

FIG . 9A 

34 
| 

22 
FIG . 9B 



U . S . Patent Nov . 13 , 2018 Sheet 11 of 15 US 10 , 128 , 559 B2 

???? ????????????? 

?????????????????? 
? 

?????? 
?????? 

O ?? 

??????? 100 ?????? 
??????? ra ???? ?? ??? 

? 3 * 74 ??? 
FIG . 10 



U . S . Patent Nov . 13 , 2018 Sheet 12 of 15 US 10 , 128 , 559 B2 

| _ 42 
2132 142 

cc 10 132 X130 

144 

FIG . 11 



U . S . Patent Nov . 13 , 2018 Sheet 13 of 15 US 10 , 128 , 559 B2 

134 
D 

MAB + 
| | 30 40 50 60 LOD . 

E 132 

DEI ELEVATION 
144 

132 

FIG . 12 



atent Nov . 13 , 2018 Sheet 14 of 15 US 10 , 128 , 559 B2 

so 

134 

ELEVATION 140 

136 

FIG . 13 



U . S . Patent Nov . 13 , 2018 Sheet 15 of 15 US 10 , 128 , 559 B2 

ELEVATION 
ww 

wwwwwwwwwwwww 
FIG . 14 



US 10 , 128 , 559 B2 

HIGH EFFICIENCY MOUNTING ASSEMBLY service levels are often available . As such , the sales aspect 
FOR SATELLITE DISH REFLECTOR of the service installation is an important part of the cus 

tomer interaction by the installation representatives of the 
CROSS - REFERENCE TO RELATED service provider . Therefore , it is desirable that sales / service 

APPLICATIONS 5 personnel can efficiently install the equipment , so that a 
significant amount of time might be spent with the actual 

This application is a Continuation Application of U . S . customer in explaining the services and selling those ser 
Non - Provisional patent application Ser . No . 14 / 735 , 840 , vices . Furthermore , since those sales / service personnel will 
filed Jun . 10 . 2015 . entitled “ HIGH EFFICIENCY MOUNT - be visiting a plurality of customers during the course of a 
ING ASSEMBLY FOR SATELLITE DISH REFLECTOR . ” 10 business day , it is important that they be able to efficiently 
which application is incorporated herein by reference in its install the services , and still have significant sales time to 
entirety . ensure that a customer gets the service package they need , 

and to ensure that the installer personnel can explain and sell 
FIELD OF THE INVENTION the various packages that are available . Obviously , the 

15 greater the amount of services or the higher the level of the 
The present invention is directed to a mount for a satellite service package that is sold to individual customers , the 

reflector dish , and particularly to a rapid - installation , high greater the profitability of the installer / contractor as well as 
efficiency mount for such a reflector dish . the business of the service provider . 

One particular hindrance to the sales aspects of an instal 
BACKGROUND OF THE INVENTION 20 lation is the mechanical difficulty and time required to 

properly mount and aim the dish reflector for proper recep 
Television , internet , and other data services have become tion . As may be appreciated , reflector dish mounts generally 

ubiquitous in today ' s society and thus are widely used both utilize a number of different parts and pieces , which must be 
by individual and also commercial customers . Such services assembled together properly , and then mounted on a support 
are offered to homes and businesses through a variety of 25 surface . For example , such a mount assembly involves 
media , including cable media and over - the - air satellite different fasteners , such as bolts or screws , and the different 
media . components of the antenna system must be properly aligned 

While cable media was an early and widely - used mode and then secured together in alignment . More specifically , 
for providing such services , over - the - air satellite services the components must be aligned , held in place in proper 
have recently become more popular , particularly in the 30 alignment , and small fasteners , such as bolts , must be 
residential market . Such satellite services require the use of threaded or directed into various holes and tightened or 
a satellite dish reflector or antenna to receive the signals secured into place . This occurs all while holding various 
from a plurality of satellites that are orbiting the earth in a heavy components , such as a dish reflector , a mast , support 
geo - synchronous orbit or some other orbit . Such reflector legs , the LNB , etc . Accordingly , existing mounting struc 
dishes capture the signals and efficiently reflect and direct 35 tures can be complicated and time consuming to install . 
those signals to a suitable feed arrangement referred to as an Furthermore , the installation may require two or more 
LNB or low noise block converter . The LNB captures the installers to facilitate the handling of the various compo 
signal from the reflector dish , and then amplifies and down nents , including the dish antenna and its proper mounting . 
converts the signals to a suitable intermediate frequency . This , in turn , drives up the cost of the overall installation 
The signals are then directed to receiver electronics for 40 process . 
further processing and conversion in order to interface with Furthermore , such installations are often made in an 
one or more televisions , computers , or other devices within elevated position , such as on the roof of a building , or other 
a building . location , where a ladder is necessary . As such , the installer 

To that end , the reflector dishes are often mounted at personnel are often working at the elevated position while 
suitable locations and elevated positions on or around a 45 manipulating bulky and sometimes awkward components , 
building for efficient and interference - free reception of the such as the large dish reflector as well as small fasteners The 
satellite signals . Often , such an elevated location includes process is further complicated by the fact that the installers 
the roof or side of a building , such as a house . In that way , have to ensure that they safely remain at their elevated 
the reflector dish has an unobstructed view to the direction position during the installation , and avoid falls or other 
of the satellite ( s ) , where the signals originate . 50 mishaps . 

Satellite services are provided by a variety of different Therefore , one drawback to current installations is that the 
companies , and as part of that service , representatives of the time taken for such an installation takes away from the time 
company and contractors will install the system and connect that the installation personnel can spend with the customer 
the system to the appropriate electronics , such as a television for actually selling the various service packages and a 
or computer . As part of the installation process , the reflector 55 possible higher level of service . That is , the complex instal 
dish must be mounted securely at a suitable location and lation process takes away from the sales interaction with the 
then aimed , in both elevation and azimuth , toward the customer , and thus , decreases the overall profitability of the 
appropriate satellite ( s ) . As such , an installer or contractor installation and sales process for the service provider . 
must be proficient at mechanically assembling and mounting Accordingly , it is desirable to improve upon existing 
the satellite dish , as well as connecting and programming the 60 antenna systems , and particularly , to improve upon the 
appropriate receiver electronics with the customer ' s com - installation features of such a system to thereby reduce 
puters , televisions or other devices . installation time . Furthermore , it is desirable to make the 

In the current sales of satellite services , such installers / installation as efficient , safe , and secure as possible while 
contractors not only provide the installation , but also operate providing an increased amount of time for the installation 
as sales personnel in selling and explaining the various 65 personnel to perform the sales aspects of their job . It is also 
services and service packages that the service provider has desirable to enhance the safety aspects of the installation 
available for customers . Various different cost levels and process since the installer is often performing the installation 
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at an elevated position . Still further , it is desirable to provide The reflector dish is sized and shaped as conventional for 
a secure and strong installation that will ensure that the capturing satellite signals and focusing and directing them to 
reflector dish remains in the proper location and aimed one or more feed points associated with the LNB so the 
position for receipt of the satellite signals . These objectives signals may be further processed . The reflector dish 12 is 
and various other objectives are addressed by the present 5 held in place at the mounting location by being secured on 
invention , as described herein . a mast 16 . The mast 16 is elongated and positions the dish 

away from the mounting surface , such as the roof . The lower 
BRIEF DESCRIPTION OF THE DRAWINGS end of the mast 16 is incorporated into a foot bracket 18 that 

is , in turn , secured to the roof surface 14 . The bottom end of 
FIG . 1 is a perspective view of a mounting assembly for 10 mast 16 is pivotally and adjustably mounted with the foot 

a satellite dish reflector in accordance with an embodiment bracket 18 for proper angling and orientation of the assem 
of the invention . bly 10 . Referring to FIGS . 1 and 2 , one or more support legs 

FIG . 2 is an exploded view of the mounting assembly of 20 are coupled with mast 16 to further support the assembly 
10 . Appropriate feet 22 mount the legs 20 to the roof surface FIG . 1 . 15 14 . For example the legs might extend forwardly or rearward FIG . 3 is a rear view of a portion of the assembly of FIG . " or in other directions with respect to the mast for proper 1 showing a dish coupled to a steering mechanism in mounting 

accordance with an embodiment of the invention . For receiving the signals captured by the reflector dish 12 , 
FIG . 4 is a perspective exploded view of a reflector an LNB or low noise block converter 26 is coupled to a 

bracket and elbow bracket of a mounting assembly in 20 support arm 28 that extends away from the reflector dish 12 . 
accordance with an embodiment of the invention . The LNB may be a conventional LNB that incorporates one 

FIG . 5 is a side view in partial cross - section showing or more elements 30 to capture the satellite signals reflected 
engagement between a reflector bracket and elbow bracket from dish 12 for further processing . Generally , the LNB 
in accordance with an embodiment of the invention . would amplify and down convert the signals , and direct 

FIG . 6 is another side view in partial cross - section show - 25 them away from the dish and assembly to the appropriate 
ing engagement between a reflector bracket and elbow electronics utilizing one or more cables ( not shown ) . As 
bracket of the embodiment of FIG . 5 . discussed further hereinbelow , the support arm 28 is coupled 

FIG . 7 is another side view in partial cross - section show with the reflector dish through an elbow bracket 32 . The 
ing engagement between a reflector bracket and elbow elbow bracket 32 then engages with a reflector bracket 34 , 
bracket of the embodiment of FIG . 5 . 30 which , in turn , engages with and secures the reflector dish 

FIG . 8 is a perspective view a reflector bracket and elbow 12 , in accordance with principles of the invention . 
bracket coupled together in accordance with the mounting FIG . 2 shows an exploded view of the assembly 10 , 
assembly embodiment of FIG . 4 . wherein the reflector bracket 34 , which supports the reflector 

FIG . 9 is side view , in partial cross - section , illustrating a dish 12 , as well as the elbow bracket 32 , support arm 28 and 
reflector dish coupled with the mounting assembly in accor - 35 LNB 26 , are mounted to an appropriate adjustable steering 
dance with an embodiment of the invention . mechanism 40 that is supported by mast 16 . The steering 

FIGS . 9A and 9B are expanded detail views along the mechanism is secured to the mast and has an appropriate flat 
lines of 9A , as shown in FIGS . 9 and 9B as shown in FIG . mounting surface 42 , which engages with a rear face of the 
10 . reflector bracket 34 ( See FIG . 3 ) . The steering mechanism 

FIG . 10 is a side view similar to FIG . 9 illustrating a 40 40 provides steering of the bracket 34 and reflector dish 12 
reflector dish mounted in the mounting assembly in accor - in both the elevation direction ( up and down ) , and the 
dance with an embodiment of the invention . azimuth direction ( side - to - side ) across a horizon . As is 

FIG . 11 is a perspective view of a steering mechanism of conventional in steering a satellite dish , the reflector dish 12 
an embodiment of the invention illustrating elevation adjust - is aimed , through the steering mechanism 40 , at one or more 
ment features . 45 particular satellites in the sky . The steering mechanism has 

FIG . 12 is a side view of the steering mechanism of FIG . suitable components for providing such azimuth and eleva 
tion adjustments and overall steering of the reflector dish in 

FIG . 13 is perspective view of a steering mechanism of an a conventional manner . 
embodiment of the invention illustrating azimuth adjustment Referring to FIG . 3 - 6 , reflector bracket 34 has a rear 
features . 50 mounting surface 50 , which is generally planar and is 

FIG . 14 is a side view of the steering mechanism of FIG . configured to engage the planar mounting surface 42 of the 
13 . adjustable steering mechanism . The rear mounting surface 

The accompanying drawings , which are incorporated in 50 is defined by a generally planar rear wall 35 of the bracket 
and constitute a part of this specification , illustrate embodi - 34 . FIG . 3 illustrates a rear view of the bracket 34 , steering 
ments of the invention and , together with a general descrip - 55 mechanism 40 and dish 12 . The planar mounting surface 42 
tion of the invention given below , serve to explain the of the adjustable steering mechanism 40 includes a plurality 
principles of the invention . of apertures 51 that are configured to align with respective 

curved slots 52 that are formed in the rear wall 35 of the 
DETAILED DESCRIPTION reflector bracket 34 when the bracket 34 is positioned on the 

60 steering mechanism . Appropriate fasteners 54 , such as 
FIG . 1 illustrates a satellite dish reflector mounting threaded bolts and nuts , engage the slots 52 and apertures 51 

assembly , in accordance with one embodiment the inven - for securing bracket 34 with the steering mechanism 40 . The 
tion . Specifically , the assembly 10 includes an antenna or curved slots 52 enable the reflector bracket 34 to rotate 
reflector dish 12 that is mounted at an obstruction - free or appropriately with respect to the adjustable steering mecha 
elevated position , such as on a roof surface 14 as shown in 65 nism to provide another degree of adjustability to the 
the Figure . Of course other mounting locations will be reflector dish 12 . Such an adjustment is generally referred to 
appropriate depending on the installation . as a tilt of the antenna , and one or more appropriate scales 

11 , 
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or indicia 56 might be provided on a surface of the reflector the support arm 28 and LNB 26 with the reflector dish . The 
bracket 34 adjacent to the curved slots 52 for a measured tilt seat section 62 of bracket 34 includes a rear wall 65 and side 
adjustment . walls 59 that coincide with the side walls 59 of the arm 

In accordance with one embodiment of the invention , the support section 60 as shown in FIG . 4 . During installation , 
mast 16 and steering mechanism 40 may be appropriately 5 the elbow bracket 32 might be secured with the reflector 
mounted and secured onto a mounting surface , such as a roof bracket 34 and then the arm 28 and LNB might be secured 
surface 14 . Thereafter , the reflector bracket 34 may be with the elbow bracket 32 . Alternatively , the arm and LNB 
mounted to the steering mechanism 40 with appropriate might be secured to the elbow bracket 32 , which is then fasteners , as illustrated in FIG . 3 . Bracket 34 is secured to engaged with the reflector bracket . the mast 16 by securement to mechanism 40 . The reflector 10 Referring again to FIGS . 4 - 6 , the seat section 62 of the dish 12 and LNB 26 may then be mounted within the overall elbow bracket incorporates guide slots 64 that are formed in assembly . the side walls 59 on either side of the elbow bracket and As may be appreciated , the reflector dish 12 and LNB 26 
are two of the heavier , larger and bulkier elements within the opposing sides of the seat section 62 . The guide slots 64 are 
assembly 10 that is to be mounted on the roof 14 Further - 15 positioned at one end of the seat section 62 that is opposite 
more , the size and shape of the reflector dish makes it the arm support section 60 . Each of the guide slots is 
particularly cumbersome to manipulate and mount at an configured to engage a respective boss 66 that is formed in 
elevated position . In accordance with one aspect of the the reflector bracket . 
invention , the assembly is designed for a more rapid and The reflector bracket 34 is formed or stamped into cup 
efficient mounting of both the reflector dish 12 and LNB 26 , 20 like structure having a rear wall 35 and a side wall 37 that 
with a minimal number of apertures and fasteners to align extends from the rear wall and extends around the rear wall . 
and secure to hold the components together . Furthermore , The rear wall 35 and side wall 37 define a reflector seat 67 
the present invention provides various support mechanisms for engaging the reflector dish 12 . The bracket 34 also 
that ensure that components may be put together and will includes an arm seat 68 that has a rear wall 69 and includes 
stay together temporarily , without being held , while they are 25 portions of the sidewall 37 of the bracket 34 . The arm seat 
more securely coupled , such as with one or more fasteners . 68 engages the elbow bracket 32 and arm 28 . The rear wall 
Therefore , the current assembly may be installed and 69 and connected portions of the side wall 37 that form the 
mounted more efficiently and rapidly by a single installer . arm seat are shown in the illustrated embodiment as being 
While providing such an improvement over previous assem - continuous with the rear wall 35 and side wall 37 of the 
blies 10 , the present invention still maintains a robust and 30 reflector seat 67 . The overall reflector bracket can be appro 
strong securement of both the LNB and reflector dish at the priately formed and stamped or those portions might be 
desired location or surface . separate portions that are operably coupled together for the 

Referring to FIGS . 4 - 8 , the reflector bracket 34 and elbow purposes of coupling the LNB and the reflector dish . 
bracket 32 for holding the support arm 28 and LNB 26 are Referring to FIG . 5 , the arm seat 68 is angled with respect 
uniquely configured to provide a highly efficient and rapid 35 to the reflector seat to define the appropriate angle and 
mounting deployment while maintaining strong support for alignment of the LNB and support arm with respect to the 
the LNB , as well as a secure attachment to reflector bracket reflector dish . The alignment ensures that signals reflected 
34 and the reflector dish 12 . The brackets 32 , 34 may be from the reflector dish 12 are appropriately and efficiently 
formed of an appropriate material , such as SAE J2340 340 captured by the LNB . A plane 71 is defined by the reflector 
XF , high strength low alloy and may be stamped or other - 40 seat 67 , and in one embodiment , the arm seat 68 extends , in 
wise formed . Specifically , elbow bracket 32 incorporates an one embodiment , generally at an angle o of 154 . 50° with 
arm support section 60 that is positioned in an angled respect to the plane 73 of the reflector seat . Depending on the 
relationship to a seat section 62 of the bracket 34 . reflector dish arrangement and LNB orientation , other 
As seen in FIG . 4 , the arm support section 60 is formed angles might be utilized . 

by opposing side walls 59 and angled flanges 63 that are 45 The bosses 66 in the arm seat 68 are positioned along the 
sized and configured to engage and hold a support arm 28 . inside surface of the side wall 37 portions of the arm seat 68 . 
Specifically , as illustrated in FIGS . 4 - 6 , the support arm 28 The bosses 66 and are appropriately formed in the reflector 
may be secured with the elbow bracket 32 for installation . In bracket 34 and might be formed by an up - struck , extruded 
one embodiment , the support arm 28 might include a series or stamped portion of the reflector bracket side wall 37 . In 
of interlocking clinch structures or clinches 72 , 74 ( eg Tox 50 the illustrated embodiment , the bosses are formed on oppo 
clinches of TOX PRESSOTECHNIK LLC ) that are spaced site sides or opposite side walls 37 of the arm seat 68 . As 
along the length of support arm 28 proximate the end of the shown , the arm seat 68 is configured to receive the seat 
support arm that engages the elbow bracket . The clinch section 62 of the elbow bracket . Referring to FIGS . 5 and 6 , 
structures 72 , 74 are formed together and cooperate to secure the elbow bracket , and particularly the seat section 62 of the 
the support arm and the elbow bracket together . The support 55 elbow bracket may be angled appropriately during installa 
arm 28 can be located within the flanges 63 of the elbow tion to expose the guide slots 64 to the bosses 66 . The seat 
bracket and held in a fixed position for the clinch formation section 62 may then be slid in the direction of arrow 61 
process , that clinch the corresponding surfaces on the arm 28 toward arm seat 68 in the reflector bracket so that the guide 
and the elbow bracket side wall 59 . The clinch process slots 64 engage and partially surround the respective bosses 
interlocks the two elements together . The elements 72 and 60 66 . The side walls 59 of the seat section 62 of the elbow 
74 correspond to the opposing sides of the clinch joint as bracket engage the side wall 37 of the reflector bracket when 
illustrated in the Figures . In that way , the support arm 28 and the seat section 62 slides into the arm seat 68 . The guide 
LNB 26 are securely held in an angular relationship with slots partially surround the respective bosses 66 and are 
respect to the seat section 62 of the elbow bracket that will sized and configured to be rotated around the bosses when 
engage the reflector bracket . 65 engaged therewith . In that way , as illustrated in FIGS . 6 and 

Referring to FIGS . 5 - 7 , the seat section 62 engages with 7 , once the bosses are seated in the guide slots , the arm 28 
the reflector bracket 34 and is secured thereto for securing and elbow bracket 32 might be rotated in the direction of 
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arrow 78 for seating the seat section 62 of the elbow bracket ers . An installer can thus readily seat the brackets together 
within the arm seat 68 of the reflector bracket . during installation and then let go of the support arm and 

In accordance with another feature of the invention , the LNB assembly . 
bosses and guide slots operate to temporarily secure the Accordingly , in accordance with one feature of the inven 
support arm with the reflector bracket until those compo - 5 tion , the LNB 26 and support arm 28 can be mounted with 
nents can be more permanently secured together . Therefore , the reflector bracket quickly and efficiently without the need 
the installer does not have to hold the components together for fasteners . This provides a significant advantage over 
once they are properly seated . This provides a significant prior mounting assemblies , wherein holes and apertures 

advantage and efficiency in the installation process . The must be aligned and held in place while fasteners are 
guide slots 64 are configured to have an effective depth D to to 10 engaged with the holes or apertures . With prior assemblies , 

two installers were necessary . Or at a minimum , two arms capture and hold the bosses and to hold the elbow bracket were often required for mounting the LNB with the antenna , within arm seat 68 when the bosses are positioned in the with one hand holding the components in position with their 
guide slots and the elbow bracket is rotated as shown in FIG . corresponding apertures aligned , and the other hand manipu 6 . In that way , the bosses 66 act as a pivot point such that a 15 lati mal 15 lating fasteners into the aligned apertures or openings for 
downward force in the direction of arrow 80 on the support securing the elements together . As may be appreciated , arm 28 and elbow bracket 32 will be translated to drive the depending upon the way the LNB and support a 
seat section 62 into the arm seat 68 and to hold the elbow tolerances in the engagement between the reflector dish 
bracket engaged with the seat 68 . The rear wall 65 of the seat bracket and the LNB mounting assembly , the task could be 
section 62 of the bracket is held against the rear wall 69 of 20 particularly difficult , and possibly dangerous given the fact 
the arm seat 68 . This provides a robust support of the support that both hands must now engage the components of the 
arm 28 and the LNB 26 with the bracket 34 and reflector antenna assembly rather than holding onto a support surface 
dish . ( See FIG . 7 ) or support element for securing the installer at their elevated 

In accordance with another aspect the invention , to ensure position or rooftop . 
the components stay seated and the bosses 66 stay properly 25 Referring again to FIG . 5 - 7 , the support arm 28 , LNB 26 
positioned and engaged with the respective guide slots 64 and elbow bracket of the invention might be manipulated by 
when mounting the support arm and LNB to the assembly a single hand , wherein the guide slots 64 are brought into 
10 , arm seat 68 also includes opposing tabs 82 that are alignment with the bosses 66 ( See FIG . 5 ) . Then , the support 
positioned in the seat 68 on the opposing sidewall 37 arm might be rotated around the bosses 66 so that the 
portions that form the arm seat 68 . The tabs 82 are located 30 oted 30 support slots 84 are brought into engagement with the 
vertically below the bosses 66 in the arm seat 68 and project support tabs 82 . Once seated , as shown in FIG . 7 , the LNB , 

support arm , and elbow bracket are also all secured to the inwardly in the arm seat 68 . The support tabs are configured reflector bracket without any need for further support . This to slide into respective support slots 84 that are formed in the provides a significant advantage and efficiency in the instal 
opposing seat section 62 of the elbow bracket when the lation , and speeds up the installation process as well as 
elbow bracket is rotated ( See FIGS . 6 - 7 ) . The support slots simplifying it . No specific alignment of apertures is neces 
are formed as cut - outs on the inside surface of the side walls sary , as the engagement guide slots 64 the bosses 66 ensure 
59 of the seat section , below the guide slots 64 . Specifically , proper alignment and proper seating of seat section 62 with 
as illustrated in FIGS . 4 - 6 , when the guide slots 64 are seat 68 and the reflective bracket . 
positioned around bosses 66 and the elbow bracket 32 is 40 Once the elbow bracket 32 is properly seated in the 
rotated into engagement with the arm seat 68 of reflector reflector bracket as illustrated in FIG . 7 , a single fastener 90 
bracket 34 for seating , the support tabs 82 are brought into is positioned to secure seat section 62 with seat 68 , and thus , 
engagement with the respective support slots 84 . The sup - secure the elbow bracket with the reflector bracket . As 
port tabs 82 extend inwardly through the slots from an inside illustrated , apertures 92 , 94 are formed in the respective seat 
surface of the respective side walls 37 of the seat 68 as 45 68 and seat section 62 , and are aligned when the bosses 66 
noted , and thus protrude into the support slots 84 along the engaged the guide slots 64 , and the elbow bracket is rotated 
insides surface of respective side walls 59 of the seat section into seated engagement , as illustrated in FIG . 7 . Fastener 90 , 
62 . The support tab engagement is illustrated in a partial such as a bolt , might be secured with a nut , as appropriate . 
cross - section of FIG . 7 as well as FIG . 8 . Alternatively , aperture 94 might include a threaded boss 96 , 
Once the brackets 32 and 34 are seated together and the 50 which is configured for threaded bolt 90 to engage therewith 

support tabs 82 are engaged with the support slots 84 , the from the rear surface of the reflector bracket 34 ( See FIG . 7 ) . 
tabs operate to prevent the elbow bracket from sliding In that way , the reflector bracket 34 and elbow bracket 32 are 
vertically out of the arm seat of the reflector bracket and securely seated for securing support arm and LNB with the 
prevent the guide slot 64 from coming away from and reflector dish in the assembly 10 . As such , the present 
disengaged from the respective bosses 66 . In that way , 55 invention provides complete securement and mounting of 
downward forces on the arm in the direction of arrow 80 the LNB and support arm with the reflector dish without 
( See FIG . 7 ) are directed to the seat section 62 , and then to requiring alignment of opposing apertures and the position 
seat 68 of the reflector bracket due to rotation of the elbow ing of a plurality of fasteners in the aligned apertures for 
bracket around the bosses . The bosses provide a hinge point securing components together . Additionally , the LNB is 
for the engagement of the elbow bracket and reflector 60 mounted with the reflector dish with only a single separate 
bracket . The support tabs 82 cooperate with the guide slots fastener in the form of bolt 90 . This presents not only a 
64 and bosses 66 to lock the seat section 62 and the elbow significant time savings in the assembly process , but also 
bracket with the reflector bracket . In that way , any force or reduces the cost by reducing various parts previously nec 
weight on the support arm and LNB operates to more essary . 
securely seat the elbow bracket and support arm with the 65 Referring to FIGS . 7 - 9 , in accordance with another aspect 
reflector bracket and maintains the arm and LNB with the of the invention , the reflector bracket 34 also incorporates 
reflector bracket temporarily without requiring any fasten - rapid attachment features for assisting an installer in mount 
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ing and securing the reflector dish to the bracket . Specifi secured with the bracket . This presents a significant 
cally the reflector bracket is configured for temporarily improvement in installation efficiency , as a dish can be 
supporting the reflector disk before it is permanently positioned and will generally remain in place without requir 
secured , thus , allowing an installer to initially position the ing the alignment of apertures and the utilization of indi 
reflector dish 12 on the reflector bracket 34 , and then release 5 vidual fasteners to secure the dish with the reflector bracket . 
the reflector dish . The installer may then focus on subse - In the past , the dish 12 , and apertures therein , had to be 
quently securing and aligning a couple of fasteners for more aligned with apertures in the reflector bracket , and then 
permanently securing the reflector dish with a bracket . This separate fasteners had to be positioned in the aligned aper 
further saves time , increases safety and reduces components tures and secured . As such , installation of the reflector dish 
in the installation . 10 12 was often a two - person job to ensure that an installers can 

Referring to FIG . 8 , reflector bracket 34 is shown and is safely remain at the elevated installation position while 
configured with four corner elements 100 that extend out doing the installation . With prior assemblies , one installer 
wardly from side wall 37 around the periphery of the had to hold the dish while the other installer manipulated the 
bracket . The corner elements are in general alignment with fasteners . 
the plane 71 of the bracket for mounting the reflector ( See 15 In accordance with another aspect of the invention , the 
FIG . 5 ) and provide four effective corners on the bracket 34 . reflector tabs 102 are configured on bracket 34 to be linearly 
The corner elements 100 include features for engaging the aligned across the bottom of the bracket 34 , along line 120 , 
reflector dish 12 . Specifically , the lower corner elements 100 as illustrated in FIG . 8 . Once dish 12 has been positioned on 
incorporate reflector tabs 102 that extend upwardly and bracket 34 as illustrated in FIGS . 9 - 10 , the apertures 104 and 
forwardly from the corner elements 100 and the rear wall 35 20 bracket 34 are then generally properly aligned with apertures 
of bracket 34 . In one embodiment of the invention , the 108 for receipt of one or more fasteners 122 to more 
reflector tabs 102 might be up - struck from the metal forming permanently secure dish 12 , as illustrated in FIGS . 9 and 10 . 
the bracket 34 and the corner elements 100 . The upper In that way , implementing the reflector tabs 102 further 
corner elements 100 include apertures 104 for engaging simplifies the installation by eliminating the requirement 
appropriate fasteners . 25 that the installer manually support the dish 12 while seeking 
As illustrated in FIG . 9 , once the reflector bracket 34 has to align apertures 104 and 108 . With the reflector tabs 102 

been appropriately connected with elbow bracket 32 and the supporting dish 12 , the apertures will generally be in align 
LNB support arm 28 assembly 10 is then ready to receive ment and ready to receive appropriate fasteners , which may 
and secure the reflector dish 12 . To that end , as shown in include a bolt 122 that cooperates with an appropriate nut 
FIGS . 2 and 9 , the reflector dish 12 is appropriately config - 30 124 on the rear side of the dish , as illustrated in FIG . 10 . By 
ured to engage the reflector bracket 34 for securement . The incorporating the two fasteners 122 , the dish is permanently 
reflector dish includes two lower slots and two upper aper - secured in the assembly 10 . Furthermore , the reflector tabs 
tures 108 . The lower slots are configured to engage with and 102 provide securement of the dish at the bottom corner 
receive the reflector tabs 102 , and the apertures 108 then are elements 100 , thus eliminating the need for fasteners . As 
subsequently aligned with the apertures 104 in the reflector 35 such , there is a cost savings also provided by the inventive 
bracket 34 . The reflector bracket 34 and reflector dish of the assembly , in addition to the significant gains in installation 
invention provide an initial engagement and temporary efficiency . Once dish 12 is permanently secured , the dish 
mounting of the dish for initially positioning and supporting may be then steered or aimed at the appropriate satellite ( s ) . 
the reflector dish . The installer can then release the dish and To that end , referring to FIGS . 11 - 14 , one example of an 
focus on a more permanent attachment of the reflector dish 40 adjustable steering mechanism 40 is illustrated in accor 
12 to the reflector bracket 34 and assembly . dance with one embodiment of the invention . Such a steer 

Referring now to FIGS . 9A and 9B , reflector dish 12 is ing mechanism 40 provides adjustment in both elevation and 
initially positioned so that the reflector tabs 102 engage slots azimuth for steering the reflector dish . The mechanism 40 
110 formed in the dish . The slots 110 are formed by a attaches to the mast 16 . For example , the mechanism 40 
recessed portion within dish 12 that includes a slot wall 112 . 45 might incorporate a clamp or sleeve 130 that is clamped by 
Specifically , as illustrated in FIG . 9A , as shown by arrow appropriate fasteners 132 , around the mast 16 , as illustrated 
114 , the reflector dish may be positioned so that slot 110 is in FIG . 13 . An azimuth bracket 134 is coupled with clamp 
moved against the bracket 34 and receives tab 102 . The 130 such as by being welded thereto , and the rotation of 
reflector dish is then slid downwardly on the bracket , as clamp 130 and bracket 134 provides a gross adjustment of 
illustrated by arrow 114 , so that wall 112 of the slot engages 50 azimuth to mechanism 40 and dish 12 . A finer , more precise 
the tab 102 . ( See FIG . 9B ) Both slots 110 of the reflector dish adjustment of azimuth is provided by adjustment mechanism 
are positioned over respective tabs 102 of the bracket 34 . 136 , as illustrated in FIGS . 13 and 14 . 
The weight of the dish and the angle of bracket 34 ensure for elevation , an elevation bracket 140 is appropriately 
that the wall 112 is directed downwardly against the respec - coupled with the azimuth bracket 134 . Elevation bracket 140 
tive reflector tab 102 and the tabs support the reflector dish 55 rotates with respect to the azimuth bracket 134 , as illustrated 
through engagement with the respective slots 110 . As illus - by the slot indicia 142 in order to provide a gross elevation 
trated , two reflectors tabs 102 are utilized in the disclosed adjustment . A more refined elevation adjustment is provided 
embodiment , but a greater or lesser number of reflector tabs by adjustment mechanism 144 , as illustrated in FIGS . 11 and 
and appropriate slots might be utilized . 12 . In that way , the reflector dish 12 may be steered 

Referring to FIG . 9B , as noted , once the reflector tabs 60 appropriately in azimuth and elevation for pointing to one or 
have been engaged with the appropriate slots 110 in the dish more satellites . As further illustrated in FIGS . 11 and 12 , the 
12 , the weight of the dish 12 and the particular angular elevation bracket 140 includes a section that defines the 
orientation of the reflector bracket 34 ensure that the slot appropriate planar mounting surface 42 and apertures 51 for 
walls 112 remain engaged appropriately with reflector tabs coupling with reflector bracket 34 , and securing a reflector 
102 . In that way , an installer may temporarily position the 65 bracket , as illustrated in FIG . 3 . 
dish 12 on bracket 34 , and have it remain in position and While the present invention has been illustrated by the 
supported by the bracket 34 until it is more permanently description of the embodiments thereof , and while the 
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embodiments have been described in considerable detail , it 9 . The assembly of claim 1 wherein the reflector bracket 
is not the intention of the applicant to restrict or in any way includes a plurality of corner elements configured for engag 
limit the scope of the appended claims to such detail . ing the reflector dish , at least one of the corner elements 
Additional advantages and modifications will readily appear including a tab configured for engaging a slot of the reflector 
to those skilled in the art . Therefore , the invention in its 5 dish to support the dish , at least one of the corner elements 
broader aspects is not limited to the specific details repre including an aperture configured for aligning with an aper 
sentative apparatus and method , and illustrative examples ture in the reflector dish to receive a fastener , when the shown and described . Accordingly , departures may be made corner element tab engages a reflector dish slot . from such details without departure from the spirit or scope 10 . The assembly of claim 9 further comprising four of applicant ' s general inventive concept . corner elements , with tabs included in a pair of corner 

elements and an aperture included in a pair of corner What is claimed is : elements . 1 . A reflector dish assembly comprising : 11 . A mounting assembly for securing a reflector dish with a support structure ; 
a reflector dish ; 15 electronics , the assembly comprising : 
a reflector bracket configured for mounting the reflector a reflector bracket configured for mounting with a reflec 

dish to the support structure ; tor dish to support the reflector dish ; 
a support arm for supporting at least one electronic device an elbow bracket configured for coupling with an end of 

to receive signals from the reflector dish ; a support arm having electronics thereon , the elbow 
an elbow bracket configured for coupling with an end of 20 bracket including a seat section configured for engag 

the support arm and including a seat section configured ing with the reflector bracket for securing a support arm 
for engaging with the reflector bracket for securing the in relation to a reflector dish ; 
support arm in relation to the reflector dish ; the reflector bracket including a seat configured to couple 

the reflector bracket including a seat configured to couple with the elbow bracket seat section ; 
with the elbow bracket seat section ; at least one of the reflector bracket seat or the elbow 

at least one of the reflector bracket seat or the elbow bracket seat section having at least one boss depending 
bracket seat section having at least one boss depending therefrom ; 
therefrom ; the other of the reflector bracket seat or elbow bracket seat the other of the reflector bracket seat or elbow bracket seat section including at least one guide slot formed therein section including at least one guide slot formed therein 30 and configured for sliding over the at least one boss and configured for sliding over the at least one boss when the seat couples with the elbow bracket seat when the reflector bracket seat couples with the elbow section ; bracket seat section ; at least one support tab positioned on one of the elbow at least one of the reflector bracket seat or the elbow 
bracket seat section further including at least one 35 bracket and reflector bracket and at least one support 
support tab and the other of the reflector bracket seat or slot positioned on the other of the elbow bracket and 
the elbow bracket seat section including a support slot reflector bracket , the at least one support slot config 
configured for receiving the at least one support tab and ured for receiving the at least one support tab and 
securing the at least one guide slot with the at least one securing the at least one guide slot with the at least one 
boss when the elbow bracket engages the reflector 40 boss when the elbow bracket engages the reflector 
bracket . bracket . 

2 . The assembly of claim 1 further comprising a plurality 12 . The mounting assembly of claim 11 wherein the 
of bosses and a plurality of guide slots to slide over reflector bracket seat includes the at least one support tab 
respective bosses . and the elbow bracket seat section includes the at least one 

3 . The assembly of claim 1 further comprising a plurality 45 support slot . 
of support tabs and a plurality of support slots to receive 13 . The mounting assembly of claim 11 further compris 
respective support tabs . ing a plurality of bosses and a plurality of guide slots to slide 

4 . The assembly of claim 1 further comprising at least one over respective bosses . 
aperture formed in the seat of the reflector bracket and at 14 . The mounting assembly of claim 11 further compris 
least one aperture formed in the seat section of the elbow 50 in 30 ing a plurality of support tabs and a plurality of support slots bracket , the apertures positioned in the respective brackets to to receive respective support tabs . align for receiving a fastener when the elbow bracket 15 . The mounting assembly of claim 11 further compris engages the reflector bracket . ing at least one aperture formed in the seat of the reflector 5 . The assembly of claim 4 further comprising a threaded 
portion positioned with at least one of the elbow bracket 55 sc bracket and at least one aperture formed in the seat section 
aperture or the reflector bracket aperture for receiving a of the elbow bracket , the apertures positioned in the respec 
threaded fastener . tive brackets to align for receiving a fastener when the elbow 

6 . The assembly of claim 1 further comprising clinch bracket engages the reflector bracket . 
structures formed in the elbow bracket and support arm to 16 . The mounting assembly of claim 11 wherein the 
secure the elbow bracket and support arm together . 60 reflector bracket includes a plurality of corner elements 

7 . The assembly of claim 1 wherein the support structure configured for engaging the reflector dish , at least one of the 
is a mast . corner elements including a tab configured for engaging a 

8 . The assembly of claim 1 wherein the elbow bracket is slot of the reflector dish to support the dish , at least one of 
configured for rotatably engaging with the reflector bracket , the corner elements including an aperture configured for 
and the at least one guide slot and the at least one boss 65 aligning with an aperture in the reflector dish to receive a 
rotating around each other when the elbow bracket is rotated fastener , when the corner element tab engages a reflector 
for engaging with the reflector bracket . dish slot . 
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17 . The mounting assembly of claim 16 further compris - reflector bracket , a pair of tabs being configured on lower 
ing four corner elements , with tabs included in a pair of corner elements and a pair of apertures being configured on 
corner elements and an aperture included in a pair of corner upper corner elements of the reflector bracket to engage the 
elements . slots and apertures of the reflector dish to mount the reflector 

18 . A mounting assembly for securing a reflector dish , the 5 dish to the reflector bracket . 
assembly comprising : 20 . The assembly of claim 18 further comprising an elbow 

a support structure ; bracket configured for coupling with an end of the support 
a reflector dish having at least one slot therein and at least arm and configured for engaging with the reflector bracket 
one aperture ; for securing the support arm in relation to the reflector dish , a reflector bracket configured for mounting the reflector 10 the reflector bracket including a seat configured to receive a dish to the support structure ; seat section of the elbow bracket , the seat having at least one the reflector bracket includes a plurality of elements boss extending on a side thereof and at least one support tab thereon configured for engaging the reflector dish , at 
least one of the elements including a tab configured for spaced linearly from the at least one boss , the elbow bracket 

seat section including at least one guide slot formed therein engaging a slot of the reflector dish to support the dish , 15 and configured for sliding over the at least one boss of the at least one of the elements including an aperture 
configured for aligning with an aperture in the reflector reflector bracket seat when the seat receives the seat section 
dish to receive a fastener , when the tab engages the and including at least one support slot configured for receiv 
reflector dish slot . ing the at least one support tab of the reflector bracket seat 

19 . The assembly of claim 18 wherein the reflector dish 20 20 and securing the at least one guide slot with the at least one 
includes a plurality of slots and a plurality of apertures , the boss when the elbow bracket engages the reflector bracket . 
reflector bracket elements being positioned at corners of the * * * * * 


